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Abstract 
The International Union of Food Science and Technology (IUFoST) has undertaken the development of training 
modules in ten key areas covering fundamental food science and food engineering principles.  Each subject-matter 
module is being prepared by a recognized expert in that particular field at three distinct levels for training purposes 
(i.e., introductory, intermediate, and advanced).  These modules are focussed on providing competency-based training 
for food industry workers in Sub-Saharan Africa.  During the summer 2009, an introductory module on food 
dehydration was presented as a pilot offering to eight participants from five countries (Ethiopia, Kenya, Nigeria, 
South Africa, and Mauritius) utilizing seven volunteer mentors from local universities.  The test was conducted to 
determine if the IUFoST plan for e-assisted educational opportunities could be utilized to improve the technical 
knowledge of persons working in the value-added food processing industry.  Based on evaluations of the presentation 
from mentors and participants, the method worked exactly as projected.  Enthusiasm among the participants was very 
high and feedback from the mentors was equally favourable.  One issue which was identified was the ability of the 
IUFoST website to meet the demands imposed through e-learning activities.  Future activities call for completing all 
remaining modules and redesigning the IUFoST website for easier dissemination of the modules to mentors and 
participants.  An initial offering of the intermediate module on food dehydration and a second offering of the 
introductory module are planned as a follow-up test for the re-designed website. 
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1.   Introduction 
Sustainable development of any society depends on a safe, nutritious, dependable, and affordable food 
supply.  This, in turn, relies on raw food stocks being converted into consumer-ready products for 
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distribution to the consumer.  An appropriately trained and educated workforce is essential through all 
stages of the food system.  The countries of Sub-Saharan Africa have been identified as being largely 
under-served in their professional development needs, particularly in the agri-food sector. 
The International Union of Food Science and Technology (IUFoST) has undertaken the development 
of training modules in ten key areas covering fundamental food science and food engineering principles.  
These modules are focussed on providing competency-based training for food industry workers in Sub-
Saharan Africa.  It is felt that by directing the focus of its training efforts to food industry workers, the 
greatest benefits can be achieved.  These are the individuals most closely associated with food production, 
distribution, and marketing and are the ones who can make the most immediate contributions towards 
improved food safety and security. 
Typically, food industry workers in Sub-Saharan Africa have a secondary school level education.  
While some may have matriculated, many have not completed high school.  The majority of workers have 
family commitments and need to be gainfully employed to support their families.  Therefore, it is not 
possible for most of them to seek additional training or formal education through traditional methods such 
as attending colleges or universities, even if they had the requisite secondary school education.  This 
creates a challenge for them in acquiring the necessary skills training for personal advancement and 
meeting the requirements of an industry sector urgently in need of trained employees. 
Rather than having the food industry workers seek out sources of education and training, the IUFoST 
approach is to bring such opportunities to the workers in a non-academic environment.  In order to avoid 
the impression of a formalized process, the term “student” has been replaced with “participant”.   
To address these training needs within the intended target audience of food industry workers, the 
following ten subject modules are being developed: 
  
 Food Safety   Quality Assurance (including HACCP) 
 Dehydration / Drying  Food Laws and Regulations 
 Thermal Processing  Shelf-Life of Foods (including food losses) 
 Food Freezing   Minimally Processed Foods 
 Food Packaging   Practical Human Nutrition 
 
 
2.   Materials & Methods 
Each subject-matter module is being prepared by a recognized expert in that particular field.  
Typically, introductory, intermediate, and advanced level courses are being included to train participants 
in each area, and allow them to progress to their desired level.  Training material is being provided to 
“mentors” at local universities or industries in various Sub-Saharan countries through a restricted access 
website.  The mentors are trained Food Scientists who are well-connected within the agri-food sector.  
They have volunteered their time and effort to work with one or two industry participants whom they 
have identified. Individual attention afforded by the mentoring process provides the means to enhance the 
skills and awareness of those being trained. 
Course manuals for each training level (i.e., introductory, intermediate, and advanced) provide the 
necessary background material.  All relevant study material is contained within the course manual.  
Examples of relevant problems and case studies are included for various drying situations.  Fully 
developed solutions are provided.  Due to a lack of internet access among most potential participants, 
training material is distributed to each of them by their mentor in “hard copy” form along with a series of 
assignments designed to assess their level of comprehension.  Once the training module has been 
completed, the training manual can be retained as a reference source. 
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In addition to the instructional material for the ten subject modules, additional support material has 
been developed in the form of a database of “Food Science and Technology Information Sources” and a 
“Numeracy Guide” for those requiring assistance with the mathematical aspects of their training.  
It is intended that each participant will meet with his or her mentor at regular intervals to discuss 
various aspects of the course material and to review completed assignments.  Of particular importance is 
assistance with problem solving and basic mathematical principles.  The mentor is also viewed as 
someone who can assist in explaining the subject material in terms specifically related to the individual 
participant’s needs or to the needs of a particular industry or geographical area..   
In general, it is the desirable to have the module developer serve as the instructor for each of the course 
offerings.  It is the responsibility of the module developer or instructor to liaise with the mentors to ensure 
that their needs and those of the participants are being met.  The module developer / instructor prepares 
the assignments and provides a set of sample solutions plus a marking guide to the mentors. 
The courses themselves are designed to be approximately eight weeks in duration with an assignment 
due every second week.  Once a participant has completed a course a “Certificate of Participation” is 
issued to recognize his or her accomplishment. 
Introductory Level courses are designed to improve the awareness of each participant within the 
module topic and promote the acquisition of fundamental skills.  In the first assignment of the 
“Introduction to Food Dehydration and Drying” course, participants are required to identify various dried 
products available in their region and to compare various attributes of the dried products with those of 
fresh materials.  They are also asked to prepare a list of dried materials used in their processing facility, or 
if this is not possible, to list dried ingredients routinely found in the home.  The second assignment 
focuses more on advancing skills in the area of organization and data manipulation.  Participants are 
asked to prepare process flow diagrams of a process of interest.  They are also given data points to graph 
and a set of questions pertaining to this exercise.  Other assigned questions involve interpretation of 
information given in graph form. 
The final two assignments help the participants gain familiarity with basic calculations associated with 
food drying (e.g., water and solids content of foods and wet and dry basis moisture calculations).  For 
some, this is a challenge, and the role of the mentor becomes increasingly meaningful. 
At the Intermediate level, participants are expected to have a more developed skill-set.  They should be 
able to work somewhat more independently.  As a result, the assignments can be applied to slightly more 
involved aspects of food drying.  However, all assignment material must be of an applied nature and 
address the acquisition of competencies, rather than stressing knowledge-based education training which 
accentuates theoretical principles and “book learning”.  Although much of the material may be of a 
mathematical nature, attempts have been made to incorporate more general concepts as well. 
3.   Results & Discussion 
Drying is basic aspect of many food processes in Sub-Saharan Africa.  However, it is often practiced 
with little background knowledge or training.  In many cases, the material to be dried is simply spread on 
plastic sheets or tarps, or even directly on the pavement, to dry in the sun (see Figure 1).  For this reason, 
it was ideally suited as the subject for the first training module. 
In the summer of 2009, an initial pilot offering of the “Introduction to Food Dehydration and Drying” 
course was undertaken in five countries (Ethiopia, Kenya, Nigeria, South Africa, and Mauritius).  
Initially, there were ten participants and seven mentors.  However, due to work re-location, two 
participants regrettably had to withdraw half-way through the pilot study.   With a small number of 
participants, their progress could be more closely monitored than if a larger number were taking part.  
Similarly, working with seven mentors provided the opportunity for improved communications and 
feedback between them and the course instructor. 
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We were fortunate to have an extremely wide range of educational backgrounds, from 9th grade 
education to two participants with degrees from universities.  Although this was initially thought to 
present a real challenge to keep all the participants engaged, it proved not to be a problem since the 
subject of food dehydration was new to all.  Included among the participants were five males and three 
females.  It was considered particularly important to have a good representation of females within the 
pilot offering since one of the additional goals of this project is to address gender equality and the 
provision of training to female workers within the food processing industry.      
 
 
Fig. 1.  Material being dried on plastic sheets and tarps in the open air at a local market 
   
Following completion of the course, the participants and mentors were surveyed by means of 
questionnaires specifically designed for this purpose.  The enthusiasm of the participants was extremely 
high.  The feedback from both the mentors and participants was most favourable.  Although not formally 
solicited, response from the employers was most encouraging.  One employer even organized a special 
day in recognition of the two employees who completed the training. 
From the responses of the mentors, it is clear that the instructor had provided sufficient information to 
the mentors and the instructions were clear and informative.  The mentors stated their willingness to 
participate again.  Regarding the presentation of the module itself, the mentors were generally satisfied 
with the amount of time allocated to each assignment and the amount of time which they had to 
personally commit to their mentoring tasks.  They felt that the participants appreciated the course; that the 
difficulty of the questions was appropriate; that the questions addressed relevant issues; and that there 
were about the right number of questions per assignment.  In the open comment section, the mentors 
thought access to the website could be improved but did not recommend major changes to the module 
itself.  In summary, the mentors gave high marks to the module leader, the module and questions 
themselves, and the opportunity to participate in the test. 
The participants were extremely complimentary on the exercise itself.  They felt the information they 
were provided was excellent; the instructions were clear and informative; and they would be willing to 
participate in future offerings.  They believed that the information they received would be useful to them.  
The time allotted to each assignment was considered to be sufficient and the level of the assignments was 
about right.  Finally, they appreciated their mentor’s involvement, and generally had follow-up 
discussions with their mentor.  From the comments, the participants were very appreciative of the 
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module, their mentors, and the opportunity it gave them to improve their education.  All felt that it would 
assist them in doing their job better. 
 
4.   Conclusions 
Addressing the training needs of food industry workers in Sub-Saharan Africa is an effective means of 
focussing training towards an audience that is an integral part of the food supply system in an area where 
food losses are high and food safety and security are a major concern. 
The initial pilot offering of the “Introduction to Food Dehydration and Drying” course was a major 
success.  It received favourable and enthusiastic evaluations from the participants and mentors.  As a 
result of the pilot offering, the IUFoST website has undergone major revisions to facilitate future course 
offerings and enhance communications between course instructors and the mentors. 
Additional small-scale course offerings are planned in the Food Dehydration Module at the 
introductory and intermediate levels.  These will aid in assessing the revised IUFoST website and provide 
insight into the suitability of material planned for training the intermediate level participants. 
Interest has also been expressed from other regions which will be addressed upon completion of the 
initial work in Sub-Saharan Africa. 
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